) of immediately preceding exposure to bright broadband polychromatic white light, which activates all photoreceptors known to be involved Summary in NIF responses. Our aim was to demonstrate the presence of NIF responses in humans. The identification The brain processes light information to visually repreof the photoreceptors involved in these responses will sent the environment but also to detect changes in require further experiments using monochromatic light. ambient light level. The latter information induces nonOur design ensured that the detected rCBF changes image-forming responses and exerts powerful effects reflect NIF responses because the alerting effect of light on physiology such as synchronization of the circadian is not time locked to, but rather outlasts, the exposure clock and suppression of melatonin [1, 2, 3]. In rodents, to light. The NIF response to light was independently irradiance information is transduced from a discrete assessed by measurement of melatonin plasma levels subset of photosensitive retinal ganglion cells via the as well as subjective alertness (Karolinska Sleepiness retinohypothalamic tract to various hypothalamic and Scale, KSS [12]) sampled at regular intervals throughout brainstem regulatory structures including the hypothe experimental session ( Figure 1B ). As expected, this thalamic suprachiasmatic nuclei, the master circadian light exposure regime decreased melatonin plasma levpacemaker [4, 5, 6]. In humans, light also acutely models. Light exposure also attenuated the decline of alertulates alertness [7, 8] , but the cerebral correlates of ness that occurs in the course of the biological night this effect are unknown. We assessed regional cere-( Figure 1C ). bral blood flow in 13 subjects attending to auditory
The main analysis of PET data identified the brain and visual stimuli in near darkness following light exareas where the rCBF was significantly modulated by posures (Ͼ8000 lux) of different durations (0.5, 17, 16.5, the duration of the light exposure immediately preceding and 0 min) during the biological night. The bright each scan. The simple main effect of the prior exposure broadband polychromatic light suppressed melatonin to light was estimated according to the general linear and enhanced alertness. Functional imaging revealed model at each voxel and statistical analyses were comthat a large-scale occipito-parietal attention network, puted using a fixed effects model. Linear contrasts were including the right intraparietal sulcus, was more acused to identify brain regions where the rCBF was positively modulated by the duration of prior light exposure. As no prior knowledge was available concerning the NIF responses in the human brain, the statistical inferences likely that increased activity in the IPS in our experiment reflects the light-induced modulation of attention diwere assessed conservatively on the whole cerebral volume at the voxel level at p Ͻ 0.05 with a correction rected to both visual and auditory stimuli. As the same low-luminance visual stimulus was presfor multiple comparisons based on the theory of random Gaussian fields. ent in all scans, the change in activity in striate and extrastriate regions cannot be explained by an immediSeveral cortical areas were more active in proportion to the previous light exposure: the striate cortex, the ate change in visual input. A top-down influence from the parietal regions onto the occipital cortices appears right intraparietal sulcus (IPS), and, bilaterally, an extrastriate area ( Figure 2 and Table 1 surmise that the latter correspond to the SCN, and other 
